Allergic rhinoconjunctivitis is a common chronic disorder in children, especially in developed countries. It does not cause nasal symptoms only (such as congestion and sneezing) but may also cause general complaints such as fatigue and cough (box 1). It can also cause learning problems 1 and has a great impact on quality of life. Uncontrolled allergic rhinoconjunctivtis may aggravate the symptoms of asthma. 2 Although classic "hay fever" is easily recognised in children who have a runny nose, sneezing, and itchy eyes during the pollen season, the diagnosis of allergic rhinoconjunctivitis is often missed in children with perennial nasal congestion.
The term allergic rhinoconjunctivitis is preferable to allergic rhinitis because most patients also have ocular symptoms. In this review, we discuss the prevalence of allergic rhinoconjunctivitis in children, its causes, how it is diagnosed, and how it can be treated.
Sources and selection criteria
We used the Cochrane library to identify relevant systematic reviews on drugs for allergic rhinoconjunctivitis in children. Medline was searched for systematic reviews on diagnosis and treatment of allergic rhinoconjunctivitis in children using the keywords "rhinoconjunctivitis", "systematic review", "meta-analysis", "diagnosis", and "treatment". We limited our searches to "all child". We took additional references from our personal files.
How many children are affected?
The prevalence of allergic rhinoconjunctivitis has approximately doubled over the past 20 years. 3 The prevalence of symptoms of rhinitis in children varies between countries, from 0.8% to 14.9% in 6-7 year olds and from 1.4% to 39.7% in 13-14 year olds. Environmental factors are probably responsible for these differences. 4 Which allergens are involved?
The most important allergens involved in allergic rhinoconjunctivitis in children include indoor allergens (present throughout the year, such as house dust mite and pet allergens) and outdoor allergens (seasonal, such as pollen from grass and trees). Food allergens do not cause allergic rhinoconjunctivitis. In population studies, about 40% of children with chronic nasal and ocular symptoms are not sensitised to any allergen (non-allergic rhinoconjunctivitis). 3 5 The diagnosis and treatment of this disorder are similar to those of the allergic form.
What is the differential diagnosis? Symptoms of allergic rhinoconjunctivitis are nonspecific-they also occur during common viral upper respiratory tract infections. Arbitrarily, the duration of nasal symptoms in the common cold has been defined as <10 days. 6 Therefore, children whose nasal symptoms of colds last longer than 10 days or those who seem to have colds all the time probably have allergic rhinoconjunctivitis. More rare causes of chronic nasal symptoms include mechanical stimuli (adenoidal hypertrophy, foreign bodies, deviated septum, polyps) and, occasionally, granulomas or malignancies.
How is it diagnosed?
The diagnosis of allergic rhinoconjunctivitis in children can be made by taking a history. Four key nasal symptoms exist (box 1). Children are often seen for a cough and malaise, and allergic rhinoconjunctivitis is only recognised when symptoms such as nasal congestion, discharge, and itch are specifically asked for.
1 The probability of this diagnosis quadruples in adults if symptoms are associated with animal or pollen triggers. 7 Children with the condition have twice the likelihood of a history of asthma, eczema, chronic sinusitis, and otitis media with effusion than healthy children. 5 
Physical examination
The diagnostic value of the findings of physical examination in allergic rhinoconjunctivitis in children has never been formally studied. Classic findings include "allergic shiners"-darkening of the lower eyelids as a result of suborbital oedema (fig 1) ; the "allergic salute"-the upward rubbing of the nose with the palm of the hand to relieve nasal itching ( fig 2) ; the "allergic
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For the full versions of these articles see bmj.com crease"-a transverse white line across the nasal bridge caused by the allergic salute ( fig 3) ; and watery red eyes -a sign of conjunctivitis (fig 1) .
Tests for allergic sensitisation
It is useful to screen for sensitising aeroallergens so that patients can be counselled on allergen avoidance. Skin prick tests or the measurement of specific IgE antibodies in blood are equally reliable tests. 7 Either test can be performed in primary care. The accuracy of the skin prick test, however, depends on the skill and experience of the person performing the tests. In Western Europe, screening should include house dust mite, grass and tree pollen, and pet allergens. Screening for food allergens is not necessary.
Additional examinations
No other examinations are indicated. Complicated cases or those that are resistant to treatment may be referred to an ear, nose, and throat specialist, in which case nasal endoscopy and computed tomography scanning of paranasal sinuses may be considered.
Quality of life
Allergic rhinoconjunctivitis can have a severe effect on daily life. A World Health Organization working group put forward a new classification system for this condition in adults and children, including both pattern and severity of symptoms (box 2). 8 The most commonly used method of measuring quality of life is the paediatric rhinoconjunctivitis quality of life questionnaire. 9 Whether this helps in the management of allergic rhinoconjunctivitis is unclear.
How is allergic rhinoconjunctivitis treated in children? Management in primary care includes education of the patient and parent(s), avoidance of allergens and tobacco smoke, and pharmacotherapy. A stepwise approach is recommended, which depends on the severity of the disorder (box 2), the patient's preferences and adherence to treatment, and the presence of comorbidities such as asthma. 8 10 Is allergen avoidance useful? Few data are available on the effect of allergen avoidance in children with allergic rhinoconjunctivitis. Complete avoidance of allergens is undoubtedly effective-children with seasonal allergic rhinoconjunctivitis and allergy to pollen are symptom-free out of the pollen season. How much allergen exposure needs to be reduced to have a beneficial effect is unknown, however, and whether a major reduction in exposure can be achieved in "real life" is unclear.
A recent position paper summarised the evidence for the effectiveness of environmental control measures in the management of allergic rhinoconjunctivitis and asthma. 11 Avoidance of mite allergen in children with asthma who are sensitised to house dust mites is effective (evidence from several randomised controlled trials). A comprehensive intervention to reduce exposure to mite allergens, cockroach allergens, pet allergens, and tobacco smoke in children in the United States improved asthma symptoms. 12 No data were reported on rhinoconjunctivitis symptoms in these children.
A systematic review (four small studies of poor quality) on mite avoidance in allergic rhinoconjunctivitis in children found no effect. 13 In a randomised controlled trial in 279 children and adults, exposure to mite allergen was reduced by 30%, but rhinitis symptoms did not improve. 14 Only two small studies examined the effects of avoidance of pet allergens in children with allergic rhinoconjunctivitis. One found no effect, and the other showed some effect of a combined intervention for mites and pets. 11 Although no studies examined the effect of reducing exposure to environmental tobacco smoke in allergic rhinoconjunctivitis, because of comorbid conditions, such exposure should be avoided.
Drugs
The number of studies performed in children is small; therefore, data from adults are often extrapolated to children, and it is assumed that the principles of treatment are the same in both populations. The algorithm of treatment of children with allergic rhinoconjunctivitis that we propose is also adapted from adults (fig 4) . This algorithm is likely to change if more clinical trials are done in children. 
Intranasal glucocorticosteroids
A systematic review showed that intranasal glucocorticosteroids are the most effective treatment of allergic rhinoconjunctivitis in adults. 15 They reduce nose and eye symptoms and the use of other drugs, and they improve overall daily functioning. They are more effective than antihistamines (evidence from a systematic review of randomised controlled trials). 15 A systematic review of nasal corticosteroids in children with allergic rhinoconjunctivitis applied such strict selection criteria that only three small old studies with methodological flaws were included. 16 The most common local side effect is epistaxis (nose bleeds), which occurs in 17-23% of patients, although it is also common (10-15%) in patients treated with placebo in clinical trials. 17 Therefore, local trauma caused by the nozzle of the nose spray probably causes epistaxis in many cases, rather than the drug itself. Application of a nasal cream containing vaseline usually solves the problem.
Normal daily doses of most intranasal glucocorticosteroids have no systemic side effects in children. Growth retardation was not seen with one year of treatment with fluticasone, mometasone, budesonide, or triamcinolone (evidence from individual randomised controlled trials). [18] [19] [20] [21] Concurrent use of intranasal and inhaled fluticasone did not affect function of the hypothalamic-pituitary-adrenal axis (evidence from a randomised controlled trial). 22 However, intranasal beclomethasone for one year was associated with a reduced growth rate, so this drug should not be used in children. 23 Antihistamines Second generation H1 antihistamines (such as (levo) cetirizine and (des)loratadine) are effective and safe for treating allergic rhinoconjunctivitis in children. They reduce malaise and may improve learning ability (evidence from a randomised controlled trial). 24 First generation oral H1 antihistamines should not be used because of their effects on the central nervous system. Topical antihistamines have the benefit of rapid onset of action. They reduce nasal and ocular symptoms but have little effect elsewhere (evidence from several randomised controlled trials). 8 These drugs are useful in children with symptoms limited to the nose or eyes.
Other drugs
No other drugs are currently recommended. Disodium cromoglycate is available over the counter but is less effective than intranasal steroids or antihistamines. 8 Another disadvantage is that it needs to be taken four to six times a day.
The leukotriene receptor antagonist montelukast is more effective than placebo-it is as effective as oral H1 antihistamines but inferior to nasal steroids. 25 Its use is not advocated in general practice because of the costs and the lack of data on long term effects.
Omalizumab (anti-IgE) improves symptoms and quality of life in adolescents and adult patients with allergic rhinoconjunctivitis. However, treatment is expensive and burdensome because of monthly injections. It is not licensed for the treatment of allergic rhinoconjunctivitis in children in Europe.
Intranasal decongestants relieve nasal congestion, irrespective of its cause, for a short period of time, without improving nasal itching, sneezing, or rhinorrhea. Prolonged use (>10 days) is not recommended because of rebound mucosal swelling.
What is the status of immunotherapy in children? Systematic reviews on immunotherapy in children and adolescents with allergic rhinoconjunctivitis found no convincing evidence that any form of immunotherapy improves symptoms or the use of drugs. [26] [27] [28] [29] A recent well designed randomised double blind placebo Box 2 | Classification of allergic rhinoconjunctivitis in children 8 Pattern of symptoms Intermittent: symptoms are present for fewer than four days a week and for fewer than four weeks Persistent: symptoms are present for more than four days a week and for more than four weeks Severity of symptoms Mild None of the following items are present: -no sleep disturbance -no impairment of daily activities, leisure, or sport -no impairment of school -symptoms are not troublesome Moderate to severe One or more of the following are present: -sleep disturbance -impairment of daily activities, leisure, or sport -impairment of performance at school -troublesome symptoms 
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